Abstract This study compares the unmet medical needs of foreign-born and U.S.-born adults. Both subjective and objective unmet medical needs are considered, and the roles of duration of U.S. residence, English language proficiency, and state-level destination type in explaining immigrants' unmet need are assessed. Multivariate analyses of the 2007-2009 Medical Expenditure Panel Survey reveal that immigrants reported less subjective unmet need and equal or greater objective unmet need vis-à-vis natives. Among immigrants only, living less than 5 years in the U.S. and in a new or traditional, high-skill destination state versus a traditional, low-skill state is significantly associated with greater objective, but not subjective, unmet need. While this study reinforces the importance of stable health insurance and, to a lesser extent, income for gaining entry to the formal healthcare system for both immigrants and natives, it also highlights the need to identify factors that influence immigrants' positive health-related perceptions, including characteristics of the healthcare system in origin countries.
Methods

Data and Participants
Data came from the 2007-2009 Medical Expenditure Panel Survey (MEPS, Panels 12 and 13), a nationally representative survey, with an oversampling of Hispanics and blacks, conducted by the Agency for Healthcare Research and Quality (AHRQ) since 1996. The sampling frame includes households that participated in the previous year's National Health Interview Survey (NHIS); additional survey design details are described elsewhere [21] . From 2007 to 2009, 30 ,727 individuals completed at least one interview with an overall household-level response rate of 62.5-64.4 % [22, 23] . A total of 19,560 adults 18 or older with non-missing data on all study variables were included in the analytic sample. Panels 12 and 13 contributed 8,035 and 11,525 participants, respectively. Missing data did not exceed 0.5 % on any variable; 138 cases (\1 %) were excluded for this reason. Approximately a quarter of the sample (n = 4,868) was foreign born. Sensitivity analyses confirmed the same results for the non-elderly sample only (\65 years old). This study has been reviewed and approved by the Penn State institutional review board.
Measures
Outcome Variables
Two dichotomous measures of unmet medical need were analyzed. A respondent who had forgone or delayed needed medical care in the past year was considered to have subjective unmet need. Respondents were directed to evaluate their need based on statements made by a medical provider and/or their personal perceptions. An inevitable weakness of this measure is that respondents must be aware of their needs and be willing to report them [24] . Thus, limited recall and social desirability bias threaten reliability and validity of the measure.
Objective measures of unmet medical need, at least in part, circumvent the problems associated with subjective unmet need [24] . Objective unmet need is commonly inferred if an adult has not received a service during a clinically-accepted interval, for example, a blood pressure screening in the past year [25] [26] [27] . Given the increasing importance of general preventive care for adults and children [19, 28] , the current study improves upon past research by employing a measure of whether adults have had a routine check-up in the past year. Routine care was defined as a ''visit with a doctor or other health professional for assessing overall health, usually not prompted by a specific illness or complaint.'' Respondents without a routine check-up in the past year were considered to have objective unmet need. Since guidelines for adult routine care differ by age, gender, and service (e.g., blood pressure check, Pap smear), the benchmark of one check-up per year was chosen to indicate respondents' regular access to preventive healthcare [10, 29] .
Immigrant-Specific Variables
Andersen's behavioral model largely guided the selection of independent variables [30] . In collaboration with various colleagues, Andersen's model of the relationship between individual-level characteristics, divided into predisposing factors, enabling resources, and need for health care, and the use of health services is a staple in health services research. However, despite multiple revisions, Andersen's model does not include immigrant-specific characteristics, which are pertinent to the present study and have been central to other conceptual frameworks of help-seeking among Mariel Cuban and Haitian refugees [31] and the use of oral health care of U.S. Hispanics [32] .
The first set of analyses included nativity status to measure the difference between natives and immigrants in unmet medical needs. The second set of analyses incorporated characteristics that only apply to the foreign-born population: length of U.S. residence and English language proficiency are related to the adaptation or assimilation process, and statelevel destination type may be indicative of contextual differences in access to healthcare. While previous literature has frequently used a categorical measure of length of time in the U.S., in the current study a continuous measure is used in addition to quadratic and cubic terms to test for non-linearity in the relationship between duration in country and healthcare access. English language proficiency was determined by the respondent's interview language. The final immigrant-specific characteristic was state-level destination type (see Fig. 1 ). De Jong et al. [33] developed a relevant typology, classifying states by their immigration history and the ratio of high-to low-skill immigrant residents, where skill ratio is calculated as the number of foreign born (C25 years) with a college degree divided by the number of foreign born with less than a high school degree. A ratio less than 1 indicates a low-skill destination. Four destination types result: (1) traditional, high-/balanced-skill; (2) traditional, low-skill; (3) new, high-/balanced-skill; and (4) new, low-skill.
Sociodemographic Covariates
Demographic risk factors were sex, race/ethnicity, and age. Age, age squared, and age cubed terms controlled for the non-linear age-dependent trends of healthcare access and utilization, while interactions between age, race/ethnicity, and sex captured sex and race/ethnic differences in healthcare utilization across the life course [27, 34, 35] .
Self-reported health status measured need for healthcare. Educational attainment, family income, and insurance status were included as indicators of respondents' available resources. Finally, family context, measured by marital status, was included.
Statistical Analysis
Means and frequencies were calculated to describe the distribution of all variables in the total, U.S.-born, and immigrant samples. Binary logistic regression models were generated to assess the association between the independent variables of interest and the two dichotomous measures of unmet medical need. Strata and cluster variables and person-level survey weights provided by MEPS accounted for the survey's complex sampling and longitudinal design features. SAS (version 9) was used for all analyses. Because not all of the independent variables applied to the full sample, two sets of analyses were conducted for each dependent variable, one of the full sample that focused on the relationship between education, income, and insurance status and nativity status and one among immigrants only that looked at the immigrant-specific variables above and beyond the first set of predictors.
Results
About 5 % of all sample respondents reported delaying or forgoing needed medical care in the past year (i.e., subjective unmet need) as shown in Table 1 . Natives and immigrants did not differ considerably, with immigrants slightly less likely to report subjective unmet need (4.2 vs 5.6 %). In contrast, more than a third of the sample did not have a check-up in the past year (i.e., objective unmet need), and the discrepancy between natives and immigrants was more pronounced. Immigrants were 6.5 % points more likely to experience objective unmet need than their U.S.-born counterparts (43.9 vs 37.4 %). Importantly, the higher prevalence of objective versus subjective unmet need among the total sample demonstrates that not having a routine check-up is not consistently perceived as a problem. Table 1 also confirms the largely known differences in demographic, human capital, and other household characteristics between immigrants and the U.S. born. It also demonstrates substantial differences within the immigrant population-namely, in educational attainment, income, and English language interview-which justify multivariate analysis. Table 2 Panel A shows regression results for models predicting subjective unmet need among the total sample. In the unadjusted model, immigrants had lower odds of reporting subjective unmet need than natives (Model A1-OR 0.74, 95 % CI 0.61-0.91) after controlling for age, race/ethnicity, sex, and health status, as well as enabling resources and family context. Immigrants maintained significantly lower odds of reporting subjective unmet need in the full model (Model A3-OR 0.76, 95 % CI 0.58-0.99). Having income below the high income category (at or below 400 % FPL) was associated with higher odds of reporting subjective unmet need as was lacking health insurance sometime in the past year. All non-marital family types, excluding cohabiting, were associated with greater subjective unmet need. In fact, being divorced/separated (OR 2.10, 95 % CI 1.68-2.62) was associated with a similar increase in the odds of reporting subjective unmet need as having unstable health insurance (OR 2.55, 95 % CI 2.07-3.13).
Pertaining to immigrants only, Table 2 Panel B reports regression results for models of the association between the immigrant-specific variables and subjective unmet need. In both unadjusted and adjusted analyses, none of the three variables was significant at the 5 % level. Similar to the total sample, having low income (in this case, at or below 200 % FPL) and being divorced/separated or never married were associated with higher odds of subjective unmet need among immigrants. Unstable health insurance was also significantly related to greater subjective unmet need. In , gender, race, and self-reported health status, and all interactions between age, gender, and race. All models are weighted with sample weights this sample, contrary to evidence that education promotes healthcare utilization, immigrants with up to a high school diploma had lower odds of subjective unmet need than those with a bachelor's degree or higher.
For objective unmet need, the results differed considerably. In Table 3 Panel A, among the total sample, immigrants had higher odds than natives of experiencing objective unmet need (Model A1-OR 1.31, 95 % CI 1.15-1.50). However, controlling for the model covariates, immigrants no longer had significantly higher odds. Additional analysis (available upon request) revealed that age, sex, and racial composition differences between the immigrant and U.S.-born samples explain the immigrant-U.S.-born inequality in objective unmet need. Self-reported health status did not influence the foreign-born coefficient. Educational attainment was inversely associated with objective unmet need. Respondents with up to a high school diploma had significantly higher odds of objective unmet need than those with a bachelor's degree or higher. Similar to the findings for subjective unmet need, the lowest three income categories (under 400 % FPL) were associated with higher odds of experiencing objective unmet need. Unstable health insurance was associated with doubled odds of objective unmet need (OR 2.02, 95 % CI 1.82-2.24), and separate analyses (not shown) demonstrated that having public insurance only versus any private insurance corresponded to marginally lower odds of experiencing objective unmet need whereas being uninsured for the entire year was associated with higher odds of objective unmet need. Except for widowed, all non-marital family types were positively associated with objective unmet need. Exclusive to immigrants, Table 3 Panel B reports regression results for models of the association between the immigrant-specific variables and objective unmet need. In the unadjusted model, objective unmet need decreased linearly with length of time in the U.S., and having an English language interview and living in a traditional, lowskill state were also associated with lower odds of objective unmet need. After accounting for demographic risk factors and need for health care, length of time in the U.S. was no longer significantly related to objective unmet need. However, in additional analyses (not shown), a categorical length of time variable showed that living in the U.S. for less than 5 years versus 15 or more was associated with higher odds of objective unmet need in all three models. In Model 3, no differences by English interview were present once insurance status, and to a lesser extent, income and education, were included, but residing in a high-/balancedskill state or new state of either skill type versus a traditional, low-skill state was associated with higher odds of objective unmet need (coefficients not shown). These results provide some evidence that all three immigrantspecific variables are important in explaining inter-immigrant differences in routine healthcare utilization.
In the full model, educational attainment was not significantly related to objective unmet need among immigrants, but being poor/near poor or low income was associated with higher odds of objective unmet need. In addition, unstable health insurance was associated with higher odds, and there was no difference between public and any private insurance. Lastly, widowed immigrants had lower odds of objective unmet need than married immigrants, while immigrants who were never married or cohabiting had higher odds of objective unmet need.
Discussion
Immigrants reported less subjective unmet need than the U.S. born despite experiencing greater (or equal) objective unmet need. This inconsistency may result from foreignborn adults' less frequent attempts at accessing healthcare for a number of reasons. The selective migration perspective (or 'healthy migrant hypothesis') posits that immigrants are healthier than non-migrants in their origin countries and may be healthier than U.S. natives [36] [37] [38] , and therefore do not need formal health services, even routine ones. In addition, immigrants may rely on other forms of health promotion such as traditional healing practices, e.g., acupuncture, or familial and communal social support [39] [40] [41] [42] . Both of these explanations hinge on the idea that immigrants understand their health status and the role of formal healthcare differently than the U.S. born, since most originate from countries with distinct (or limited) healthcare systems and beliefs about what constitutes a healthy and happy life [43] . Although the degree of mutability is lower for health beliefs than for organizational conditions and health insurance provision [30] , and therefore cannot be as easily remedied, immigrants' initial health beliefs and how they change over time deserve increased scrutiny. Future research could consider differences in health beliefs by country of origin and compare their trajectories over time in the U.S. vis-à-vis U.S.-born non-Hispanic whites: do immigrants from certain countries move toward non-Hispanic whites while other immigrants move away?
Concerning the immigrant-only analyses, length of U.S. residence, English proficiency, and state-level destination type did not significantly impact subjective unmet need, suggesting that no matter how long immigrants reside in the U.S., their views of health and healthcare are driven by earlier life experiences outside the U.S. On the other hand, immigrants' perceived unmet need may not change with increased time in country, because as the foreign born become familiar with and gain formal access to the U.S. healthcare system, their improved ability to access healthcare services may offset their increased need for these services.
For objective unmet need, state-level destination type and the categorical length of time variable remained significant predictors of objective unmet need in adjusted analyses. After reaching the 5-year bar, immigrants become eligible for federal benefits and are likely more familiar with the locations of clinics and how other Americans access health insurance and visit the doctor.
Moreover, the communities themselves become more familiar with immigrants' challenges. Immigrants who live in traditional, low-skill states compared to those who inhabit all other destination types may benefit from a more equipped healthcare infrastructure. New destination states, with small but burgeoning immigrant populations, may not be prepared for the substantial demographic trend [9] . Determining what this infrastructure is and what other environmental characteristics are invaluable to immigrants' healthcare utilization is a promising topic for future study and conceptual development. Surprisingly, English language proficiency was not associated with objective unmet need after controlling for the model covariates, in particular health insurance.
Finally, Andersen's original behavioral model performed well in predicting subjective and objective unmet medical need among immigrants. For both outcomes, however, the influence of educational attainment did not match expectations. Having up to a high school diploma as opposed to at least a bachelor's degree was associated with lower odds of subjective unmet need, suggesting that immigrants' standards of care may be impacted by education. College graduates, assuming they more frequently interact with the healthcare system, may perceive certain procedures or specialty appointments (e.g., allergist) as necessary unlike those with less education. For objective unmet need, however, educational attainment had little direct association with unmet need in the full model, mediated largely by insurance status. While the value of having (private) health insurance for immigrants' and natives' receipt of regular doctor checkups should not be downplayed, the somewhat weaker association between insurance status and subjective unmet need highlights that perceptions of (and access to) care are determined by more than stable health insurance. For one, being married versus divorced/separated or never married reduced the likelihood of reporting subjective unmet need whether because of instrumental or emotional support or other selection processes.
Some limitations of this study should be considered in light of its findings. First, the immigrant sample may not represent the actual U.S. immigrant population. More than 96 % of the survey's non-English language interviews were completed in Spanish. The survey instrument was exclusively developed in English and Spanish. In cases where the respondent did not speak either language, an Englishspeaking family member (if present) was questioned, and in rarer cases MEPS hired a professional translator. Because the survey draws its sampling frame from the previous year's NHIS and immigrants who speak neither English nor Spanish (i.e., recent movers) are likely to refuse participation, MEPS is skewed towards more established immigrants. In addition, undocumented immigrants, who are also more likely to be recent movers, may have declined to participate in the government-affiliated survey, cautious of their illegal status being exposed [12] . To the extent that more recent immigrants report greater subjective unmet need, this limitation may also account for the small percentage (\5 %) of immigrants who reported subjective unmet need and the resultant wide standard errors.
Another potential limitation is that English language interview may not have captured respondents' actual ability to speak English, particularly in the case of an Englishspeaking child or spouse completing the interview for a non-English speaker [5] . However, this study is more easily compared to past studies of English language proficiency and access to healthcare using this operationalization. Sensitivity analyses using a combined measure of interview language and language spoken at home (three categories: English interview, speaks English at home; nonEnglish interview, speaks English at home; and non-English interview, does not speak English at home) also supported English language interview as the defining characteristic in terms of healthcare utilization.
Third, several probable determinants of immigrants' healthcare access were omitted: citizenship status, country of origin, and the health beliefs of respondents. Illegal immigrant and non-citizen status has been linked to fewer physician visits and lower odds of having a usual source of healthcare [3, 12] . Even with the recent passage of the Affordable Care Act, illegal immigrants are restricted from accessing public health insurance [44] . Including documentation or citizenship status questions in national health surveys would augment our ability to make inferences about immigrants' health and care.
This study contributes to the literature on immigrantnative health inequalities by utilizing a nationally representative health survey, analyzing two conceptualizations of unmet medical need, and incorporating immigrant-specific characteristics. A limited number of studies have examined the influence of multiple immigrant-specific variables on access to and utilization of healthcare. Statelevel destination type, and other contextual or ecological variables, has received little attention as a determinant of immigrant health and healthcare access.
As we embark on a new healthcare regime that may exacerbate immigrant-native disparities in public health insurance coverage, it is prudent to consider immigrants' current healthcare access and their need for greater access. This study finds that, compared to the U.S. born, immigrants are more likely to receive all of the care that they need despite lower odds of having an annual routine check-up. Among immigrants only, more recent immigrants and those who live in new immigrant destinations and traditional, high-/balanced-skill destinations are at risk for unmet need. Together, these findings help elucidate the factors that contribute to immigrants' potential under-utilization of healthcare services, which may be responsible for future changes in healthcare utilization based on demographic change and continuing immigration streams. Because more diverse immigrants are moving to new destinations within the U.S. [45] [46] [47] , we all have an incentive to ensure immigrants' integration into the country's healthcare system, or reorganize that system. Safeguarding adult immigrants' health is likely to prevent economic setbacks (e.g., depressed productivity), future increases in healthcare costs stemming from greater reliance on emergency room care and delayed diagnosis of chronic conditions, and worse health for children of immigrants [48, 49] .
New Contribution to the Literature
This study contributes to the current literature by evaluating the relationship between nativity status and two measures of unmet medical need and testing immigrant-specific variables that have traditionally been left out of health services research.
